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(54) DATA TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain a data 
transmission not causing an underflow or the like by 
monitoring a data amount in an FIFO memory of a 
receiver equipment and controlling an operating clock 
frequency of a receiver side equipment so as to allow a 
clock frequency of a receiver side equipment to be in 
sychronism with an operating clock frequency of a 
transmitter side equipment. 

SOLUTION: A header detection section 3 at a receiver 
side detects header information to read a data amount 
size and controls an AND gate 5 so as to get through for 
a corresponding period only and only a data part is 
inputted to an FIFO memory 7. Thus, data are inputted 
to the FIFO memory 7 at a clock frequency of the 
transmission line. Input output data amounts of the FIFO 
memory 7 are subtracted by a subtracter 1 5 to take a 
difference so as to obtain the data amount in the FIFO 
memory 7, A frequency difference between the 
transmitter side and the receiver side is obtained from 

an output of the subtracter 15 at the receiver side. The frequency of the clock signal with a 
prescribed frequency is the same as the frequency sent from the transmitter side at the 
counter 10 by controlling the frequency of a transmitter 12 with VCO based on the difference. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]When an operation clock frequency inside the transmitting side and a receiving side 
device differs from access speed of a transmission line, transmission-systems **** which 
provides a FIFO memory for absorbing speed difference between device concerned and a 
transmission line, and performs data communications — data volume in a FIFO memory of the 
above-mentioned receiving side device being supervised, and with the amount of increase and 
decrease of the data volume concerned. Data transmission systems controlling an operation 
clock frequency of the above-mentioned receiving side device, and making it synchronize with an 
operation clock frequency of the above-mentioned transmitting side device. 
[Claim 2]When data volume in a FIFO memory of a detected receiving side device has increased 
in claim 1, When a clock frequency difference of the transmitting side and a receiver is detected 
from the increment, only a part corresponding to this increment sets up a clock frequency of a 
receiver low and data volume has decreased, Data transmission systems controlling only for a 
part corresponding to the decrement concerned to set up a clock frequency of a receiver highly 
from the decrement, and to make a clock frequency of a receiver follow a clock frequency of the 
transmitting side on the average. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method which makes the timing in a receiver 
follow the timing of the transmitting side, when transmitting data via a transmission line. 
[0002] 

[Description of the Prior Art]When transmitting data via a transmission line, as shown in drawing 
3, synchronizing with the clock from the transmission line 18 which constitutes a transmission 
network, the transmitting side 17 sends out data, and the data in sync with the clock from the 
transmission line 18 is received by the receiver 19. That is, the clock of the transmission line 18 
is to foundations, since the transmitting side 17 and the receiver 19 synchronize an interior 
action with the clock of this transmission line 18 and are performing it, the transmitting side 17 
and the receiver 19 are unified with the clock of the transmission line 18, and the 
synchronization of the transmitting side 17 and the receiver 19 can be taken. However, in all 
transmissions, it cannot do on the basis of the clock of the transmission line 18, A 64-kHz clock 
has been to foundations, and when a transmission line clock (access speed) is not this frequency 
of N times (N is an integer) or 1/N of 64 kHz, it becomes impossible for example, for a sound to 
take the above synchronizations, when transmitting a digital sound. When digitizing and 
transmitting an image, it is made to operate on the basis of the frequency of the synchronized 
signal of a video camera, but it does not become the clock frequency and ploidy of a 
transmission line in many cases. 

[0003] For example, although he would like to output to a transmission line at 64k bps from the 
relation of the interior action of the transmitting side, When the clock frequency of the 
transmission line 18 is 100 kHz, FIFO memory 7 as shown in d rawin g 2 etc. are added to the 
portion outputted to the transmission line 18, 64k bps continuous data is once inputted into 
FIFO memory 7, and he reads data from FIFO memory 7 at 100k bps, and is trying to output to 
the transmission line 18. Since a FIFO memory will cause underflow if data is inputted into a 
FIFO memory at 64k bps and it is outputted at 100k bps here, In this case, data is intermittently 
outputted by an output side, it controls so that a FIFO memory causes neither underflow nor 
overflow, and data is sent out to the transmission line 18. The 100k bps data which had FIFO 
memory 7 as shown in drawing 2 between the transmission lines 18, and went into it 
intermittently from the received data entry 1 also by the receiver 1 9 is inputted into FIFO 
memory 7, and is once outputted as 64k bps continuous data from an output side. 
[0004] 

[Probtem(s) to be Solved by the Invention] However, since the clock of the transmission line 18 is 
not the frequency (64 kHz) of the foundations for processing a sound as stated above, the 
synchronization with the transmitting side 17 cannot be taken in the receiver 19. That is, the 64- 
kHz clock which will determine the output speed of FIFO memory 7 of the receiver 19 if it says 
in the above-mentioned example, In order to make it generate with the oscillator 1 1, to use 64 
kHz and to make it generate completely independently of the 64-kHz clock of the transmitting 
side 17 with the counter 10 original with the receiver 19, it is not avoided that some delta 
frequencies exist. Therefore, although there are few delta frequencies of the transmitting side 
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and a receiver how much, when prolonged operation is carried out, FIFO memory 7 of the 
receiver 19 will cause underflow or overflow. Here, since the FIFO memory of the transmitting 
side 17 has sent out data to the transmission line 18 intermittently, it is controllable by the FIFO 
memory of the transmitting side 1 7 by controlling suitably this interval (intermittent interval) that 
carries out an intermission to generate neither underflow nor overflow. 
[0005]That is, data volume which increases an intermittent interval and is sent out to the 
transmission line 18 if underflow occurs and meets by the FIFO memory of the transmitting side 
17 is lessened, and conversely, if overflow occurs and meets, data volume which lessens an 
intermittent interval and sends it out will be increased On the other hand, FIFO memory 7 of the 
receiver 19 is the clock frequency which defined the data from which the data volume to input 
changes by the receiver 19, and since it is outputting continuously, it is uncontrollable [ FIFO 
memory ] as it causes neither underflow nor overflow. When the data volume intermittently 
inputted into FIFO memory 7 of the receiver 19 via the transmission line 18 is averaged, it will 
correspond to the clock frequency of the transmitting side 17. Therefore, when FIFO memory 7 
of the receiver 19 is averaged, it will input data by the clock frequency of the transmitting side 
17, and will output it by the clock frequency of the receiver 19. Therefore, for example, if the 
clock frequency of the receiver 1 9 is low compared with the transmitting side 1 7, data will 
increase little by little into FIFO memory 7. And if prolonged operation is continued, it will result 
in overflow finally. 

[0006]On the contrary, when the clock frequency of the receiver 19 is higher than the 
transmitting side 1 7, the data in FIFO memory 7 decreases in number little by little, and will 
result in underflow. By FIFO memory 7 T when overflow and underflow occur, a data omission, 
insertion of garbage data, etc. occur and right data communications become impossible. Here, 
occurrence frequency increases, so that the frequency which overflow and underflow generate, 
so that there are few clock frequency differences by the side of transmission and reception is 
low and there are many delta frequencies. This invention removes the above faults, it is a FIFO 
memory of a receiver and an object of this invention is to realize the data communications which 
neither underflow nor overflow generates. 
[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, when a change 
in data volume in a FIFO memory of a receiver is supervised and data volume has increased, this 
invention, a part corresponding to [ when a clock frequency difference of the transmitting side 
and a receiver was detected from the increment, only a part corresponding to this increment set 
up a clock frequency of a receiver low and data volume had decreased ] the decrement 
concerned for a clock frequency of the decrement to a receiver — it sets up highly. Thereby, it 
comes to follow a clock frequency in a receiver on the average, and it generates neither overflow 
nor underflow in a clock frequency generated at the transmitting side in a FIFO memory, but can 
do data communications for it correctly. 
[0008] 

[Embodiment of the Invention]Hereafter, one example of this invention is described using drawing 
l^and drawin g 3 - drawin g 7 . The received data from the transmission line 18 are inputted into 
the received data entry 1, and the clock from the transmission line 18 is inputted into the 
receive-clock input 2, Although data is intermittently sent out to the transmission line 18 from 
the transmitting side 1 7 and it is variously as a transmission system which receives it by the 
receiver 19, the case where this invention is used for the transmission system which adds a 
header to the data sent out here is explained as an example. The data row sent out from the 
transmitting side 17 comprises a data part which puts in a header unit and the data actually sent 
to the receiver 19 r as shown in drawing 4. That the interval is vacant by the following header unit 
from the end of a data division here, When the frequency of the interior-action reference clock 
in the transmitting side 17 and the clock of the transmission line 18 differs, the FIFO memory of 
the transmitting side 17 is because data is intermittently sent out so that neither overflow nor 
underflow may be caused. In order to receive data correctly by the receiver 19 in the case of 
the method whose quantity of the data included in a data division is not constant, usually the 
information on the data volume size of a data division is included in the header unit. 
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[0009]So that the above-mentioned header information may be detected in the header primary 
detecting element 3, the data volume size contained in the header may be first read in the 
receiver 19 in this example and a gate may open only the period corresponding to the size 
concerned, AND gate 5 is controlled via the input control part 4 T and only a data division is made 
to input into FIFO memory 7. AND gate 5 has closed periods other than a data division. When the 
clock of the transmission line 18 inputted into FIFO memory 7 controls AND gate 6 similarly, a 
clock is inputted into FIFO memory 7 only at the time of the input of a data division. Thereby, 
data is inputted into FIFO memory 7 by the clock frequency of the transmission line 18. And the 
data inputted into FIFO memory 7 is read with the operation clock frequency of receiver 1 9 
inside, and is outputted to the treating part of the receiver 19 through the data output 8. This 
output side clock carries out dividing of the thing which made it generate with the oscillator 12 
with VCO with the counter 10, is used as the clock of predetermined frequency, is supplied to 
the output clock terminal of FIFO memory 7, and is simultaneously supplied also to the treating 
part of a receiver through the output clock 9. 

[0010]Since the counter 13 is connected to the input-clock terminal of FIFO memory 7, the data 
volume inputted into FIFO memory 7 serves as a counter value. Similarly, since the counter 14 
expresses the output data volume of FIFO memory 7, it will express the quantity of the data with 
which the difference is contained in FIFO memory 7 inside in these if a difference is taken with 
the subtracter 1 5. Here, the situation of change of the data volume inside FIFO memory 7 is 
shown to drawing 5. The period of a point to b point is a period when received data are inputted 
into FIFO memory 7. And since received data are not inputted at c point from b point but an 
output is performed more nearly continuously than the output side of FIFO memory 7, the data 
volume in FIFO memory 7 decreases gradually. In the period of c point to d point, received data 
are again inputted into the input of FIFO memory 7. Similarly, the period of f point from e point 
and g point to h point is a period when data is inputted into FIFO memory 7, and the period of e 
point from d point and f point to g point is a period when there is no input of received data in 
and only an output is performed. 

[0011]D rawing 6 expresses the situation of change of the data volume of FIFO memory 7 inside 
at the time of changing the intermittent interval of the data intermittently sent out from the 
transmitting side 17. The period of b point to c point is long. This is a case where t period shown 
in d rawing 4 becomes long. Next, although received data will be inputted at d point from c point 
many data is sent from the transmitting side 17 only the part whose period of b point to c point 
was long. This is because the data of the part many is sent out to the transmission line 18, in 
order that overflow may not be caused, since only the part long in FIFO memory 7 of the 
transmitting side 17 since the period of b point to c point was long was inputted [ many data ]. 
As shown in this draw ing 6, when it is assumed that there is no difference of the frequency of 
the transmitting side 17 and the receiver 19, even if the interval of a burst is variable, the line 
which connects b point-d point-f point-h point becomes level. 

[001 2] However, when a clock frequency has a difference by the transmitting side and a receiver, 
the case where the frequency of the clock of the receiver 19 is lower than the transmitting side 
17 is shown in drawing. 7, for example. In this case, since the data volume outputted rather than 
the amount of input data of FIFO memory 7 of the receiver 1 9 decreases, before outputting the 
data to a point of a basis in the period of b point to c point, the following received data are 
inputted in the period of c point to d point. The same may be said of the period of e point from d 
point, and f point to g point. Therefore, the data volume which remains in FIFO memory 7 will 

increase gradually, and the line which connects b point-d point-f point-h point turns into a 

line upward slanting to the right. Here, the clock frequency which oscillates the clock frequency 
oscillated at the transmitting side 1 7 by Bt (Hz) and the receiver 1 9 is set to Br (Hz), and the 
following formula will be materialized if data volume which fluctuates the period which supervises 
the change in the data volume inside FIFO memory 7 by TO (second) and TO is set to D (bit). 
D=(Bt -Br) xTO — setting up TO by the receiver 19 from this formula — the amount D of 
increase and decrease of the data in FIFO memory 7 — it is got blocked and the delta frequency 
by the side of transmission and reception is searched for from the output of the subtracter 1 5. 
D/TO =Bt - Br = (delta frequency by the side of transmission and reception) 
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And if the frequency of the oscillator 12 with VCO is controlled by the output of the converter 
16 for which it asked by this calculation corresponding to the quantity of the delta frequency by 
the side of transmission and reception, The clock which is outputted from the oscillator 12 with 
VCO and serves as predetermined frequency at the counter 10 can be made into the completely 
same frequency as the frequency oscillated at the transmitting side 17, That is, since the output 
clock of FIFO memory 7 becomes the same as that of the clock oscillated at the transmitting 
side 1 7 t the data volume in FIFO memory 7, As shown in drawing 5 or dr awing 6 , the line which 
connects b point-d point-f point-h point - becomes level, and neither overflow nor underflow 
occurs in FIFO memory 7. Although explained by controlling the frequency of the oscillator 12 
with VCO by the output of the converter 16, the oscillator to which VCO is not attached may be 
used, the division ratio of the counter 10 may be controlled by the above-mentioned example, 
and the frequency of an interior-action clock may be controlled by it. 
[0013] 

[Effect of the Invention]As mentioned above, as explained, regardless of the clock frequency of 
the transmission line 18, i.e., access speed, Data communications are surely possible, without the 
bit omission and bit **** of data occurring, since the frequency of the receiver 19 can be 
synchronized with the clock frequency of the transmitting side 1 7 and the transmitting side 1 7 
and the receiver 19 can operate with the clock of the same frequency. As for the data in the 
transmission line 18, supposing it performs data communications via the transmission line 18 of 
radio, it is common to take the method transmitted by burst. When transmitting not mere data 
but the data which continued in real time like speech information, besides taking the 
synchronization of transmission and reception, it is also necessary to reproduce data 
continuously by the receiver 19, and this method is effective. This method can be applied also 
when the intervals of a burst are not regular intervals. Furthermore, this method can be applied, 
also when it is N times or 1/N time (N is an integer) the clock frequency of the transmission line 
18 of this and it can use the synchro system of the conventional transmission and reception to 
the clock frequency of the transmitting side 17 and the receiver 19. 



[Translation done.] 
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